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In October, 1944, an epizootic diarrheal disease of suckling mice appeared in 
the  breeding  stock maintained  by this  laboratory.  The  manifestations  of 
illness, limited quite sharply to animals in the 2nd and 3rd weeks of life, closely 
resembled those described by Syverton and Olitsky (1) in 1934 as occurring in an 
outbreak of disease in the breeding colony at The Rockefeller Institute.  These 
latter authors attributed the illness to a Salmonella infection, whereas repeated 
examinations failed to disclose  organisms of this group in any relationship to 
our own trouble.  This fact, together with minor differences in the signs and in 
the pathological findings,  points to the possibility of more than a single  etio- 
logical factor in this type of disease.  Inquiries have elicited information that 
sickness of this sort has occurred in a number of mouse-breeding stocks in the 
eastern United States.  Explanations offered to the writers by various breeders 
have incriminated such diverse agencies  as season, diet, type of bedding, and 
infection.  No single one of these factors could be specifically incriminated in 
our own experience  with  the disease,  although  the preponderating  evidence 
seemed  to  favor infection.  The  high  mortality  resulting  from  the  disease 
warranted a careful investigation of the factors involved.  Beyond the imme- 
diate hope of reducing serious economic losses,  there seemed good reason to 
believe that clarification  of the matter would bring information of more general 
value. 
These considerations have led us to a somewhat extensive study of the disease, 
and to certain experiments directed toward an understanding of its etiology and 
control.  The  observations made during the first 2 years of the study have 
served chiefly to emphasize the complexity of the problem, and to suggest direc- 
tions in which further experiment may be profitable.  For reasons which will 
be clarified  in the following section, the first phase of the work has had to be 
terminated, yet in spite of the preliminary nature of much of the information 
gained, it appears justifiable to present the facts which have been obtained as at 
least partially defining  the problem and possibly supplying a basis for further 
investigations which are in progress or contemplated. 
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General Facts Regarding tke Breeding Colony 
The colony was probably initiated between 1934 and 1936, although records of the 
exact date and the source of the white Swiss mice are not available.  It was main- 
tained on  a  small scale, and  with  generally satisfactory results until  1941,  when 
growing demands for mice led to attempts at considerable expansion.  Failure re- 
suited in bringing one of the writers (M) into close familiarity with the colony. 
It appeared that a  certain number  of litters were  dying or being in some way 
destroyed during the first 3 days of life in a proportion sufficient to lower the output 
materially.  During  1942 and part of  1943  the situation grew steadily worse until 
finally as many  as two-thirds of all litters failed to  survive.  The  difficulty was 
eventually traced to diet.  For several years the mice had received one of the com- 
mercial pellet feeds, supplied in hoppers, with no supplement of any sort.  It became 
evident that the greater part of the mortality was due to failure of lactation in the 
females after giving birth to their young.  Experiment with supplements of various 
sorts resulted in the adoption of a mixture of 3 parts whole wheat flour, 1 part whole 
milk powder with 1 per cent table salt made up into a stiff dough.  For this formula 
the writers are indebted to Dr. Howard A. Schneider of The Rockefeller Institute 
for Medical Research, New York.  The daily addition to the regular pellet ration of 
about 5 gm. of this dough per adult mouse resulted in immediate cessation of the 
trouble.  Lactation occurred  normally and  practically all litters were  successfully 
raised. 
This nutritional di/ficulty  was overcome in January, 1944, and production increased 
rapidly to an average yield of 4 to 4.5 young per breeding female per month.  No 
disease of any sort was apparent.  The breeding stock was housed in five separate 
small rooms in the animal house, which were adequately ventilated and kept at a 
uniform temperature of 80  ° , although artificial cooling was not available in summer. 
Three separate individuals looked after the mice, each responsible for complete care 
of one or more rooms, except when illness and holidays necessitated a certain inter- 
change; and there was no attempt at complete segregation. 
On July 20, 1944, a new caretaker (E) was employed who had, up to a few months 
previously, been caring for mice in another institution.  He was placed in charge of 
room 212 which had just reached full production.  In October, the appearance of a 
diarrheal disease of suckling mice in this room was brought to the attention of one of 
us.  E recognized it as a disease which had for some years been prevalent at his former 
place of employment, and described with considerable accuracy the general features 
of the condition.  The mice in other rooms remained quite normal.  We were misled 
by the fact that E, although  describing the disease and  its consequences with ac- 
curacy, stated that it had been shown, at his earlier place of employment, that the 
disease was not infectious and that it was due, rather, to "something in the milk." 
The condition spread, within the next few months, to the other breeding rooms, and 
finally to the room eared for by one of the writers and to a room in which a genetic 
experiment was in progress, quite separate in its conduct from the breeding colonies. 
During this period, misled again by our recent experience in nutritional deficiency, 
effort to eradicate the disease concerned itself mainly with the control and modifica- 
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by the occurrence in the stock of one or two of the rooms of a second disease, mani- 
fested by considerable mortality in weaned mice during the 4th and Sth weeks of life. 
Moreover, organisms of the Salmonella group were not infrequently recovered from 
some of the dead, as well as living, animals but never with such a distribution as to 
indicate etiological relationship either to the diarrheal disease, or to the death of the 
older mice. 
It was planned at this time to eliminate the infected stock entirely, replacing it 
with healthy animals of the same strain, which we hoped to rear with breeders ob- 
tained through the courtesy of Dr. C. W. Janeway at the Children's Hospital, Boston, 
where a small colony of our original mice had been maintained for some years and had 
remained healthy and  vigorous.  The  new  colony was established in  May,  1945, 
geographically  isolated in a separate building from the regular animal house, and under 
the care of an individual (S) who had never previously been concerned with animal 
care.  This colony flourished and by September, 1945,  had outgrown its quarters. 
No disease of any sort had appeared. 
At this time, the greater part of the new colony was transferred to the regular 
animal house, into a room (213) especially  prepared for it by removal and autoclaving 
of all loose articles and thorough washing down of walls, floor, and cage racks with 
lysol.  A "seed" stock of some twenty females was maintained in the original quarters 
under the care of S who also looked after the new room in the animal house for a short 
time.  The care of this room was then assumed by one of us (M) and a  system of 
rather elaborate precautions was instituted by which it was hoped to avoid introduc- 
tion of disease.  Rubber overshoes were stepped into upon entering the room, the door 
was kept locked, and rubber gloves were worn for handling the stock.  All cages and 
bedding were autoclaved and brought in while still hot, and feed from unopened bags 
was  used.  The  "dough"  supplement described above was mixed by an  assistant 
having no contact whatever with the animal house or with mice.  Moreover M  had 
been  away from Boston for  2  months  and  scrupulously avoided any handling of 
infected stock after returning.  In spite of these precautions, diarrheal disease ap- 
peared in this room in about 6 weeks time.  Its progress was observed closely during 
the ensuing period of 8 months.  Females were numbered,  and careful records were 
kept on an litters.  Some of the results of this period of epidemiological observation, 
as well as certain experiments carried out during the same time will be outlined below. 
A description of the pathology of the disease will be presented separately (2). 
During the same period, the remainder of the original doubly or triply infected 
breeding stock was cleared out,  and partially replaced by young from the  "seed" 
stock, which  remained healthy throughout,  or from the  Children's Hospital stock 
which was stated to be free from disease.  Diarrhea appeared sooner or later in all the 
other rooms, which, however, remained free from the other complicating conditions 
causing death in young weaned mice, and free from any manifestations of Sa~monello 
infection. 
In June, 1946, it was decided to eradicate all the breeding stock, thoroughly disinfect 
the quarters and cages, and attempt to begin afresh with a  different strain of mice. 
Mice of the strain supplied by Mr. Victor Schwentker, Brant Lake, New York, were 
chosen for the replacement since other workers had found them suitable for most types 
of virus experimentation.  A  "seed" colony was started, under strict quarantine, in 408  EPIDEMIC DIARRB~AL DISEASE O~' MICE.  I 
the care of S, whose completely  healthy stock of the original strain, now flourishing  and 
disease-free  for more than a  year, was transferred to the animal house.  The plan 
envisaged maintenance  of the diseased  colony through most of the summer, to permit 
the conclusion of certain experiments which were in progress.  However, during the 
night of July 31, a failure of the compressed air thermostat in the animal house per- 
mitted steam to enter the radiators, and the heat resulted in death of practically the 
entire mouse population. 
Previous to this catastrophe plans made for studying the disease in several different 
breeds of mice had been put into effect to the extent that nine females and one male 
from our regular stock, and presumably carrying the agent or factor responsible for 
the disease,  had been transferred from the animal house to a  room in the Medical 
School.  They had been placed in a  cage adjoining a litter of mice of the Cs strain 
maintained at the National Cancer Institute of  the National Institute of Health, 
Bethesda, Maryland, supplied us through the courtesy of Dr. H. B. Andervont of that 
laboratory.  These latter mice, from a stock in which a diarrheal disease of the young 
was known also to be prevalent, had purposely been so handled as to encourage the 
interchange d  infection with the mice of our own strain.  Since the breeding pen d 
nine females represented the only survivors from our original infected stock, and since 
they had already been exposed to possible superinfection  from outside animals, further 
work under identical conditions of the previous 2 years was made impossible.  Since 
there seems to be reason to suspect that more than one agent or factor may be in- 
volved in epidemic diarrheal disease of young mice, disease developing in the experi- 
mental colony now established may owe certain of its features to agents present in 
our original stock, and others to factors introduced by the foreign strains, of which 
there are now four.  We  therefore feel  warranted  in  presenting  the  observations 
made during the period October, 1944, to July, 1945, as a  separate study and as a 
basis for comparison or contrast with future developments here or elsewhere. 
Description oJ the Disease 
As a general rule, the mice appear healthy and develop normally during the first 9 or 10 
days of life.  Occasionally  litters are seen in which the young, as early as the 3rd or 4th day, 
are somewhat shrunken and dehydrated in appearance, with fine, dry, white scales appearing 
over the shoulders and back, and with a peculiar cyanotic color, especially marked along the 
neck and between the shoulders.  Such  mice appear especially prone to develop a diarrhea 
which is almost invariably  fatal.  They occasionally  die before the 10th day with no evidence 
of diarrhea.  It is not yet possible to state whether this dehydration is an early manifestation 
of an unusually severe infection, or a quite unrelated predisposing factor. 
The typical disease usually appears between the 10th and 15th days of life.  It has never 
been observed during the 1st week nor after the young have been weaned, on or about the 22nd 
day.  The most prominent sign is diarrhea which varies from the passage of large amounts of 
yellowish watery material soiling the infected mouse, to a mild condition recognizable  only by 
the finding of fecal material adhering to the under surface of the tail.  In mice surviving the 
first 2 days of the disease the fecal material may assume a darker character and obstipation 
frequently follows.  This nearly always proves fatal unless relieved by artificial means.  Peri- 
anal necrosis and sloughing among mice spontaneously recovering from this condition, com- 
parable to that reported by Syverton and Olitsky (1), were observed frequently during 1944-45 
and occasionally in the following  year.  In mild cases uncomplicated by obstipati~n complete F.  SARGENT  CHEEVER  AND  J.  HOWARD  MUELLER  409 
recovery in 2  to 5  days is the general rule; the severer cases that recover, however, show 
distinct retardation of growth which frequently results in stunted litters unsatisfactory for 
experimental purposes.  The outcome for individual litters, therefore, varies from 100 per cent 
mortality to 100 per cent recovery with the young essentially normal in appearance on the 
22nd day.  The female remains healthy in appearance throughout. 
The age at onset of observed disarrhea in ninety-five affected litters in room 
213, between October, 1945, and March 21, 1946, is given in Table I. 
TABLE  I 
Age of Various Litters  at Onset of Disease 
Age  No. of litters  Per cent 
days 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
0 
6 
5 
10 
14 
19 
18 
13 
2 
3 
4 
0 
1 
0 
0 
6 
5 
11 
15 
20 
19 
14 
2 
3 
4 
0 
1 
0 
Total .........................  95  100 
Epidemiology 
The general  epidemiological picture has been presented above.  Table II 
presents the data on occurrence of the disease in room 213  during the period 
following September,  1945.  It will be recalled that this colony was developed 
from healthy  stock and was cared for exclusively by one of the writers (M) under 
conditions of strict quarantine. 
Table II indicates that the first suggestions of disease in the new stock ap- 
peared.after 7 weeks.  Following the 8th week, a  second period of 5 weeks 
elapsed before further difficulty, but the disease then developed progressively. 
Initial efforts to control the situation by removing infected litters from the 
room and  replacing  the breeders  by young stock, were  completely useless. 
Actually, it soon became evident that first Utters were more prone to severe 
infection than subsequent ones.  This is illustrated by Table III, which covers 
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That  such  a  distribution of disease may not  be  invariable is shown  by a 
similar tabulation of events (Table IV) in the adjoining room, 212, established 
somewhat later, and cared for and recorded by W.  Here, also, initially healthy 
stock is believed to have been involved, and infection was probably introduced 
TABLE II 
Deve~ nnma and Spread of Disease in Room 213 
/fro. subsequently  Week  No. of litters born  developing  the disease  Per cent 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2O 
21 
22 
23 
24 
25 
26 
3 
5 
2 
4 
5 
7 
12 
5 
8 
7 
11 
12 
18 
16 
13 
32 
21 
21 
34 
18 
17 
38 
24 
21 
20 
19 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
1 
7 
2 
16 
10 
6 
16 
6 
11 
21 
12 
11 
8 
2 
8 
20 
5 
44 
15 
50 
48 
29. 
53 
33 
65 
55 
50 
52 
40 
11 
Total ...................  393  131  33 
from the diseased animals in other rooms.  These figures also cover a period of 
3 months. 
The reasons for the discrepancies illustrated by  Tables III and IV are not 
clear; different observers recorded the events, the seasons of the year were not 
identical, and there were, undoubtedly, other variables. 
The trend in room 213 became so obvious that the initial attempts to clear 
the disease out by removal of infected litters were shortly reversed, and effort 
was  directed,  rather,  toward  building up  a  breeding colony of multiparous ~'.  SARGENT  CHEEVER  AND  J.  HOWARD  MUELLER  411 
females which had in general experienced prolonged contact with the disease 
while rearing their first litters.  As a practical breeding procedure, under exist- 
ing circumstances,  this plan  proved to be relatively effective.  The normal 
capacity of the room with the breeding system employed was 200 females with a 
theoretical yield of 800 to 900 weaned mice per month.  Table V shows actual 
yields between September, 1945, while the colony was still small, and July, 1946, 
when it was accidentally destroyed.  The yields for June and July are abnor- 
maliy large, because the room was overcrowded as the result of experimentation. 
It is clear that in spite of disease, a theoretical 100 per cent output of stock, 
apparently healthy in every respect, although undoubtedly carrying the ,agent 
TABLE III 
Indde.n~e of l~sease by Litter in Room 213 
Litter  Total No.  No. showing diarrhea  Per cent 
First  ..................... 
Second  ................... 
Third .................... 
Fourth ................... 
Fifth .................... 
162 
71 
36 
17 
6 
116 
8 
4 
0 
0 
72 
11 
11 
TABLE IV 
Incidence of Disease by Litter in Room 212 
Litter  Total No.  No. showing diarrhea  Per cent 
First ....................  122  53  43 
Second  ...................  75  25  33 
Third ....................  23  8  35 
of diarrhea, had essentially been reached.  To maintain the yield at this level 
would have involved the introduction of a calculated number of new breeders 
per month whose first progeny would represent anticipated mortality.  Loss of 
the colony through the above described misadventure prevented subjecting the 
procedure to test.  The possibility,  therefore,  remains  that  the  progressive 
decrease in disease was seasonal, and that had the colony been continued for 
some months, a new wave of sickness might have struck, showing no relation to 
the age and litter status of the females. 
Accepting the evidence obtained during the latter part of 1945 at its face 
value, it seemed possible to project further experiment to support the hypothesis 
that  females who had  reared  or lost  one litter of infected mice,  develop a 
sufficiently solid degree of immunity through inapparent infection to transmit 
an effective resistance to subsequent young, either through placenta or colos- 
trum.  Evidence on this possibility was sought in the following way. 412  EPIDEMIC DIARRHEAL DISEASE O~" MICE.  I 
First and second (or third) litters born the same day in room 213 were selected 
and paired off.  First litter mice were identified by amputation of the tip of the 
tail during the 1st or 2nd day of life.  Half the mice of a first litter were trans- 
ferred to the cage containing a second (or third) litter.  Half the young of the 
latter  litter  were  transferred  to  the  first  litter  cage.  The mothers  involved 
accepted the adopted mice freely, and appeared to give the foster mice as good 
TABLE V 
Monthly Output of Weaned Young in Room 213 
Sept., 1945  ............................................ 
Oct., 1945  ............................................. 
Nov., 1945  ............................................ 
Dec., 1945  ............................................ 
Jan., 1946  ............................................ 
Feb., 1946  ............................................ 
Mar., 1946  ............................................ 
Apr., 1946  ............................................ 
May, 1946  ............................................ 
June, 1946  ............................................ 
July, 1946 ............................................ 
132 
127 
296 
493 
541 
640 
718 
721 
790 
1046 
1198 
TABLE VI 
Mortality Rates among Mice Nursed by Primiparou~ Mothers and 
Multiparous Mothers, Respectively 
Mice 
First litter ............. 
Second and third litters.. 
Total ............... 
Nursed by prlmiparous  ~1oule.xs 
47[35  t75 
57  23  40 
I  56 
Nursed by multiparous 
mothers 
No.  Per  Total  dying  cent 
57  34  16~ 
60  9 
117  43  37 
Tote/ 
I  No.  I  Per  Total  dying  cent 
i04 I  69 I 66 
117 I  32 I  2, 
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care as they did their own.  The cages were kept side by side and  the young 
mice were inspected  daily for evidence of disease.  The results  are  given  in 
Table VI. 
First litter mice stood a significantly poorer chance of survival as compared to 
second or third litter mice.  This difference appeared both in the mice suckled 
by their  own mothers and  in those  suckled  by foster mothers,  and  could be 
due to a relatively greater transplacental transmission of immunity on the part 
of the  multiparous  females.  Since  in rodents  there  is but  one layer ofceUs 
between the maternal and fetal circttlation (3) such a transplacental passage of 
antibodies  appears  possible.  As  regards  the  importance  of  the  r61e  of the ~. SARGENT  CHEEVER  AND  ~. HOWARD  MUELLER  413 
nursing mothers the evidence is not so clear.  It does suggest the possibility 
that additional antibodies may be  transmitted by the milk or colostrum of 
multiparous females.  In at least one animal disease,  ("scours" in calves),  it 
has been shown (4) that immunity may be transferred passively from mother to 
young by means of colostrum. 
If one considers the fact that exposure within an infected litter is necessarily 
much greater than ordinarily can occur between adjoining cages, the available 
evidence supports the hypothesis that immunity  transmitted by the mother is a 
factor in the outcome of infection of the litter.  That the results are statistical 
rather than absolute is further evidence of the complexity of the whole matter. 
Transmission Experiments 
To transmit successfully an infections agent, and to reproduce  thereby the 
typical symptoms of disease,  requires  the availability of experimental indi- 
viduais free from, but susceptible  to, the agent in question.  Mice of our own 
strain were available to us both from the Children's Hospital colony and from 
our own quarantined "seed" colony in care of S.  These mice were presumably 
free from the disease agent.  Regarding susceptibility,  there could well be con- 
siderable  uncertainty.  By no means 100 per cent of first litters manifested 
signs  of disease  under conditions of uniform exposure  to natural infection. 
From Table IH, the highest proportion observed was 72 per cent of first litters. 
Table IV indicates susceptibility in as few as 43 per cent.  Some  factor other 
than exposure  to the agent is evidently of determining importance.  More- 
over, if the decreased susceptibility shown by second and subsequent litters in 
the diseased stock should later be shown to be due to some non-specific matura- 
tion factor in the adults, rather than to specific immunity, then the proportion 
of litters suitable for transmission experiments from a random sampling of a 
breeding stock would be relatively low.  These considerations are essential in 
appraising negative results.  Profitable experimentation would  be  possible 
only if a disease-free stock of much higher and more uniform susceptibility were 
available. 
On the other hand, the history of the disease in our stock has twice tended to 
indicate the possibility that man may be an inapparent reservoir and carrier of 
the disease, and that human contact may result in infection. 
Thus, the disease appeared first in the room cared for by E, within a few weeks of his arrival. 
The colony during its previous several years of history, had been entirely free from it.  E had 
been employed earlier in another mouse colony in which a similar disease was prevalent.  Al- 
though an interval of several months elapsed between the time of leaving the first position and 
starting to care for our mice, it is not certain that contact with diseased mice is excluded during 
this time.  The second instance is the development of disease in the healthy mice of room 213, 
7 weeks after contact with M, and in spite of a reasonable quarantine schedule.  Neither of 
these events is conclusive,  but together they are,  at  least,  suggestive.  Every apparently 
successful attempt at experimental transmission must for the present be carefully planned and 
closely scrutinized from this point of view. 414  EPmF.~C  DIARRHEAL DISEASE  O1  e  MICE.  I 
The transmission experiments which have been undertaken may be grouped 
into three general categories.  These include  (1) transfer of healthy litters to 
infected rooms; (2) interchange of young mice from healthy stock and infected 
litters, and (3) attempts at transmission to healthy young by means of pre- 
sumably infectious material. 
1.  Tra~zfer  of  Healthy  Litters.--Room  212  was  started  with fresh,  pre- 
sumably uninfected stock  (from  the  Children's  Hospital)  and  the  "seed" 
colony in  January, 1946, and room 210 in similar fashion a month later.  One 
man, W, took care of both rooms.  No precautions were observed other than 
feeding and watering the mice in room 210 before going into room 212.  The 
disease appeared in room 212 during the 1st week of March, 1946, but was not 
observed in room 210 until 3 months later.  During May, when the epidemic in 
room 212 was at its height, eight 1 day old litters from room 210 were moved to 
room 212.  The disease appeared in seven of these litters, with an incubation 
period of 11 to 16 days, and its course was quite typical. 
2.  Interchange of Mice in Diseased and Uninfected Stock.--These experiments 
were carried out by transfer of the animals involved to laboratories in the Medi- 
cal School, and subsequent care and observations were made by persons  not 
previously directly concerned with the mouse colony. 
In three instances 10 day old infected mice which had developed the disease 
within the previous 24 hours were added to clean uninfected 2 day old litters. 
The young mice of two of these litters developed the typical disease after incu- 
bation periods of 6 and 9 days, respectively.  On both occasions a second pas- 
sage was effected in similar fashion with an incubation time of 8 days. 
In two experiments, 7 day old mice from uninfected stock were introduced 
into 10 day old litters, the members of which had manifested the disease within 
the preceding 24 hours.  The mice that were introduced remained well although 
the mice with which they had been put passed through severe attacks of the 
disease. 
3.  Attempts  at  Transmission  by  Supposedly  Infectious  Material.-- 
Mice 10 to 14 days old, showing typical signs of the disease, were sacrificed within 24 hours 
of the onset of obvious illness.  Their intestines  were dissected out, ground with alundum plus 
a small amount of infusion broth, and spun in the angle centrifuge at 3500 mP.M.,  for 30 minutes. 
The resulting supernatant fluid was pipetted off and fed to presumably healthy 3 to 9  day old 
mice by means of a capillary pipette.  On several occasions  the crude suspension was filtered 
through a No. 15 collodion membrane, and the resulting filtrate fed in similar fashion.  Con- 
trol litters which were kept in the same room but not fed either the filtrate or the crude suspen- 
sion were included in all but one experiment.  The results are summarized in Table VII. 
In the most impressive experiment mice fed the crude suspension of intestine 
developed the disease in 3 days; those fed the filtrate of the same material de- 
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the crude suspension, after it had been heated to 70  ° for 30 minutes, remained 
well. 
These observations are actually little more than suggestive.  They appear to 
strengthen  in  some  degree  the  epidemiological evidence that  the  diarrheal 
disease  is infectious.  However, if one gives due  consideration to  the  small 
chances of susceptibility on the part  of random litters which certain of the 
earlier data seem to indicate, the results, on the whole, are better than might 
have been anticipated.  It, therefore, appears that a measure of  experimental 
support has been obtained for the view that there is an infectious agent con- 
cerned in the disease  under consideration, and that  there is some reason to 
believe that this agent may be a virus. 
TABLE  VII 
Results of Transmission Experiments Using Presumably Infected Gut 
Material 
Filtrate ................................ 
Crude suspension ....................... 
Controls ............................... 
NO. of 
litters fed 
7 
13 
12 
No. of 
fitters 
developing 
disease 
Age of mice in 
positive experi-  Incubstion 
ments at time of  period 
inoculation 
days  days 
8  4 
9,  3  3,7 
DISCUSSION 
Diarrheal disease of suckling mice may be a single disease entity, or as seems 
more probable, it may represent a series of separate or overlapping syndromes 
each due to a different factor.  For example, one breeder advised us that a con- 
dition of this sort in his stock had been traced to the use of a commercial bedding 
material prepared from sugar cane, and was due to intestinal irritation induced 
by minute spicules contained in the substance.  He stated that substitution of 
pine shavings had eradicated  the trouble, and was good enough to send us  a 
bale of these.  Their use, under controlled conditions, was quite without effect. 
Examples of this sort,  together with the absence of paratyphoid as a factor in 
our own colony as opposed  to its involvement in the disease as observed by 
Syverton and Olitsky, and the fact that even within our own 2 year experience 
minor differences in manifestations of the disease were suspected, all tend to 
support the view that there  may be a multiplicity of etio|ogies having fairly 
uniform  outward  results.  Pathologically,  as  will  appear  from  a  separate 
communication (2), inflammatory changes in the ileum and colon, a prominent 
feature in the Syverton and Olitsky disease, were not observed in our own, and 
on  the  contrary, characteristic intranuclear inclusion bodies present  in  our 
infected mice have not been observed by others, nor have they been observed in 416  EPIDEMIC  DIARRHEAL  DISEASE  OF  MICE.  I 
connection with disease occurring in our present study involving five different 
breeds of mice.  On the whole, it appears that an understanding of the disease 
in general will result from a careful description of individual outbreaks which 
may well differ fundamentally among themselves. 
Based, then, on observations of the outbreak described above, beginning in 
October, 1944, and ending abruptly on July 31,  1946,  it seems warranted to 
draw  the  following  tentative  conclusions:-- 
CONCLUSIONS 
1.  The disease was almost certainly infectious. 
2.  Its eradication offered much  greater practical  di~culties than  are pre- 
sented by certain other infections of mice. 
3.  A  definite  tendency toward greater susceptibility in first litters as con- 
trasted with subsequent ones was noted. 
4.  Advantage could be taken of this increasing  resistance to keep the in- 
fected colony in etficient production, but accidental loss of the stock prevented 
the continuation of the plan for a time sufficient to exclude possible failure due 
to seasonal variation. 
5.  Multiple etiologies may well have existed even within this circumscribed 
outbreak. 
6.  Experimental  investigation  of  the  condition  offers  extraordinary  diffi- 
culties but its thorough  understanding  promises to bring new light to basic 
problems of disease. 
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